Regulation and interplay of apoptotic and non-apoptotic cell death.
Various death triggers including DNA damage, oxidative stress, and growth factor deprivation promote the loss of mitochondrial membrane potential, leading to the production of reactive oxidative species (ROS) or enhanced permeability of the mitochondrial membrane, otherwise known as mitochondrial membrane permeabilization, by insertion of Bax/Bak into the outer membrane where it interacts with voltage-dependent anion channel (VDAC)/adenine nucleotide transporter (ANT). MMP leads to the release of small pro-apoptotic molecules, which induce caspase-dependent and -independent apoptotic cell death. The production of ROS due to the loss of mitochondrial membrane potential enhances the permeability of lysosomal membranes, resulting in the release of lysosomal proteases, which contribute to mitochondrial membrane permeabilization and the lysosomal degradation mechanism of autophagic cell death. Although defects in apoptotic and non-apoptotic cell death pathways can be carcinogenic, these pathways are more or less preserved within cancer cells and can therefore influence cell death and mediate resistance to cancer treatment. This paper discusses recent advances in determining the molecular mechanisms behind regulation of apoptotic and non-apoptotic cell death, as well as the interplay between these two processes, which may lead to the development of new strategies by which to enhance the therapeutic effects of chemotherapeutic agents.